Introduction
Over the past several years little has been reported regarding the ethics of biomedical research among prisoners. It appears that, following a spate of reports about egregious transgressions of canons of ethics by clinicians engaged in research in prisons, regulations put in place may have solved the problems. However, the dictum of a Persian Prince who is credited with advising a medical student to 'experiment freely' but not on 'people of high rank or political importance' [1] must not be forgotten. For centuries prisoners -a population of disadvantaged and vulnerable persons -have been used, often unscrupulously, as subjects of research. Although not related to research, recent scandals on the management of prisoners of war at Abu Grahib [2, 3] , and the de facto policy of transferring the locus of care of mental patients from hospital and community settings to prisons make it timely to revisit the subject of research among prisoners, lest transgressions develop again.
Historical legacy
From the time of Ptolemy in Egypt to our modern era, prisoners have been used as expendable subjects of research [4] . The use of prisoners for research purposes has been most practiced in developed countries in which the resources and technologies are available. However, attempts have been made to 'export' the practice to other less developed nations. A historical example demonstrates this, as well as illustrating the quid pro quo that has justified the use of prisoners for research to the present day. Pasteur, in 1884, wrote to the Emperor of Brazil, Dom Pedro II, regarding a proposal to test his rabies vaccine À then used only in dogs À in prisoners sentenced to death in Brazil. He explicitly suggested that a contract be drawn that exploited the fact that individuals sentenced to death dreaded their last day; the contract stipulated that if they survived the treatment, then their lives would be saved. The Emperor rejected the proposal, but interposed another offer -that a vaccine against yellow fever be tested instead, because its social benefits to the population of his country would be much greater [5] .
The Emperor's answer characterized the ideology dominant at the end of the 19th century and mid-20th century, according to which the common good -either the social benefit or the development of science -is considered to justify the performance of experiments in humans, without respect for their autonomy [6] . This ideology was predominant during the Second World War and thereafter. Prisoners were expendable research commodities for Nazi doctors, and for Japanese experimenters at Unit 731 in China [7] . However, once the War was over, exposure of the horrors they committed was not enough to stop doctors in other countries continuing along the same path [8] . Although the Nuremberg Code, which is embedded in the proceedings of the trial of USA v. Karl Brandt [9] , did much to bring into focus the atrocities committed on prisoners as subjects of research, the atrocities did continue until the early 1970s because prisoners were still considered natural subjects for human experimentation, 'like a farmer seeing a fertile field' [10] as a pioneer in dermatology, Dr Albert Kligman is credited with having described them at Holmesburg Prison, a county jail in Philadelphia. The abuses were such that authors would refer to prisoners as 'human guinea pigs' [11] , which were 'cheaper than chimpanzees' [12] .
The Nuremberg Code was not the first document intended to bring a different ethical order to human experimentation. Although not specific about prisoners, on 2 March 1900, senator Jacob Gallinger presented a bill to the US Senate that was intended to provide rules for research conducted in humans. The bill required a previous scientific rationale demonstrating a need to conduct further research; submission of the research project to an independent committee; exclusion of vulnerable groups as subjects of the research; and presentation of an indispensable informed consent [13] . This bill was too advanced for its time and was not passed. At almost the same time, in Prussia in 1901, the Ministry of Health published the first set of norms ordering the conduct of research in humans in response to the negative impact of research conducted by the renowned Professor of Venereology Albert Neisser. Professor Neisser had injected serum of syphilitic patients into healthy prostitutes, without their consent and without advising them of the risks, in order to develop a vaccine against syphilis.
The Prussian norms stressed the need for full information and for previous consent of the subject. Later, in 1931, the German Ministry of Internal Affairs established rigid norms to control experiments in humans that emphasized the importance of respecting the voluntary nature of participation in research. The Richtlinien made no discrimination regarding possible inclusion of prisoners among research subjects, and their norms were still in force under the Nazi regime and still valid during the Second World War [14] .
Beyond the frontiers of the Nazi Reich, however, experiments using prisoners were often carried out. The most famous of them took place in the state of Illinois, USA, during the wartime effort, when hundreds of prisoners were inoculated with malaria so that effective methods for preventing and treating this disease, which devastated the American troops at the Pacific front, could be discovered [15] . After the war, and under the influence of Nuremberg, new rules on research in humans were promulgated. The American Medical Association published general principles for research on humans, fundamentally the need for consent, previous experimentation on animals, medical care and protection during the course of the research [6] . However, based on these rules, a committee appointed by the Governor of Illinois considered that medical experiments in prisoners conducted in that State were in accordance with the ethical principles established. This assertion had a major influence on the use of prisoners as subjects of research, and it is credited as giving impetus to their use -a practice that reached alarming proportions in the USA. Thus, by the end of the 1960s about 90% of phase I research in new drugs was conducted in prisoners [11] .
Thus, it appears that the impetus of the new phase of research in prisoners ushered in by the Nuremberg Code did not last beyond the confines of the Brandt trial and, in fact, abuses of this vulnerable population persisted until the 1970s. During the period from publication of the Nuremberg Code to the end of the 1970s, researchers limited themselves to observe, perfunctorily, the essentials or the most formal aspects of the Nuremberg postulates, namely whether the prisoner was competent, whether information about the project had been provided, and whether explicit coercion had been avoided. As might be expected, these parameters proved to be highly unsatisfactory, as was demonstrated in the infamous syphilis studies in Tuskegee and the testicular radiation studies at Washington State Prison [16] . They also proved inadequate in protecting other types of inmate, as exemplified by the hepatitis studies in developmentally disabled children at Willowbrook [17] . The reason for this is that a fundamental factor had been omitted. A prisoner, although possibly fully competent, is an individual who is deprived of liberty and submitted to an environment in which the values that apply to the common man are easily subverted. Given this realization, commentators have rightfully asked whether persons stripped of their civil rights and subjected to years or decades of confinement could be free agents who are capable of exercising freedom of choice [12] . Thus, prisoners, as a captive population, are vulnerable subjects in need of special protective measures [18] . In light of these abuses, it is no wonder that a total ban of biomedical research among prisoners has been advocated [19] .
Such drastic measures, however, belie the efforts made thus far to bring in controls on research among prisoners. In the USA, the National Commission for the Protection of Human Subjects of Biomedical and Behavioural Research was established by the US Congress and supported by the Council for International Organizations of Medical Sciences, in collaboration with the World Health Organization. The Commission recommended that prisoners involved in research should live in prisons characterized by a great deal of openness in which a prisoner could exercise a 'high degree of voluntariness', and that a prisoner suffering from a severe illness, or at risk for developing one, should not be deprived of access to experimental drugs on the grounds that a prisoner is part of a vulnerable population. With this, the Commission sought to avoid the possibility that excessive protection would bring harm to those that it intended to protect [20] . In addition, other international documents have been developed, notably the United Nations principle 22 of the body of principles for the protection of all persons under any form of detention or imprisonment [21] , which clearly stipulates that 'No detained or imprisoned person shall, even with his consent, be subjected to any medical or scientific experimentation which may be detrimental to his health. ' 
Present issues and recommendations
The past two decades have witnessed a substantial change regarding the use of prisoners as subjects of research. The number of research projects using prisoners has decreased considerably. Phase I projects for the launching of new drugs now utilize persons who are 'free', although usually underprivileged. The problem, however, has not yet been entirely solved, and clear parameters are still lacking. It is already known that the mere invocation of traditional values such as individual competence and the absence of explicit coercion are insufficient. It is still common in prison research to 'buy' acceptance from the research subject by means of small but, in the prison environment, highly significant rewards (better food, transference to better lodgings, cigarettes) or even through explicit and self-evident advantages (e.g. reduction in sentence, health care, large payments for participation in research projects).
Prisoners are vulnerable populations for research because of constraints on their voluntariness, and there are concerns over whether they are truly free to make informed consent decisions about participation in research projects. Furthermore, those prisoners who are also mentally ill are doubly vulnerable, on account of their status as prisoners, which might have an impact on their ability to make decisions voluntarily, and because their competency may be compromised as a result of their mental condition [22] .
Following the many abuses of prisoners as subjects of research, most research in prisons withdrew to become the domain of in-house researchers, focusing on specific correctional issues, especially matters of suicide in prisons, risk assessment and potential for community tenure. This is unfortunate because the increase in major infections in prisons, which pose a danger to public health, demand more clinical and epidemiological research [23] in order to elucidate the nature of these infections in close environments, test new treatment protocols, and learn more about how to limit their contagiousness among prisoners. Furthermore, the seemingly inexorable increase in the number of mental patients in prisons makes it necessary to conduct systems research, learn more about the impact of mental conditions on prison environments and their management, and learn how they fit within an institution with rigid rules that are more geared toward control and discipline than to treatment.
Prisoners stand to gain from participating in research projects. Immediate personal health gains, for example, could be realized by those prisoners who are affected by some medical condition and who receive specialized treatment during the project, and gains as a class that are directly relevant to their status while in prison could also accrue from the findings of research projects once new, well tested treatment or management techniques become available. As importantly, prisoners also benefit from research in the altruistic sense of finding purpose and enjoyment in their contributions to a greater good and a sense that they are still considered useful and contributing members of society [24] . To achieve these goals, however, clear and objective rules about the possibilities of carrying out research in prisoners and about its boundaries should be developed. To this effect, four basic principles are proposed.
External rewards as inducements to participate should be avoided
Appropriate medical care and healthy food should be mandatory for all individuals deprived of liberty and under the guardianship of the state, and should not be made part of a bartering system in exchange for participation in research. Likewise, a reduction in sentence or an increase in canteen or visiting privileges should not be used to induce the prisoner to take part in experiments. Payment should not exceed the ordinary wages the other prisoners receive for their working activities, and should be in lieu of work time for which the prisoner could have been paid regular prison wages.
Therapeutic research should be distinguished from nontherapeutic research
This distinction is deemed necessary so that, with respect to therapeutic research, prisoners should not be deprived of eventual health benefits that could result from participation as a subject of research [25] . Regarding nontherapeutic research, however, the most prudent attitude would be complete banishment of this practice in prisoners until carefully considered legislation permits it under exceptional conditions. In such a case, apart from exercising caution regarding inducements, the degree of 'openness' of the penitentiary regime should be scrutinized, the possibility of future benefits of the research should be reviewed, and the legislation of each country regarding competence should be applied.
Institutional review boards must have a role
Prisons are unique human environments in which specific threats to the health of inmates, and sometimes guards, are prevalent. These include substance abuse, brain damage, HIV and hepatitis C, violent behaviour, and the conditions brought about by the close environments of prisons, including diseases related to overcrowding, promiscuity and sexual abuse, as well as emotional impact of degrading practices, dependency and loss of freedom. As such, depriving prisoners of the possibility of participating in research projects would increase their vulnerability and susceptibility to prison-related physical and emotional conditions. It could be construed as overly reactive ethical paternalism. Although prison systems could have their own institutional review boards (IRBs), it would be better practice if research projects in prisons be scrutinized by external institutional review boards that are independent of the prison administration and researchers involved in the project.
Increased external governance should be introduced
Given the basic vulnerability caused by constraints on autonomy and voluntariness in prison environments that affect all prisoners, and the added vulnerability of lack of capacity among those prisoners who are also developmentally disabled, demented, or mentally ill, there must be increased vigilance of research among prisoners. Apart from a few but extreme examples of failures and dereliction of duty, when IRBs have allowed themselves to be influenced by higher bidders and have compromised their integrity by yielding to conflicts of interest [7] , IRBs usually do a good job. They conduct in-depth assessments and thorough review of research protocols with regard to their scientific and ethical validity, the qualifications of the researchers, the estimation and balance of risks, the rules of enrollment and engagement of research participants, the obligation of researchers to maintain confidentiality and safeguard data at the time of publication of results, and the disclaimer of any conflicts of interest among researchers. However, IRBs tend to be ineffective in follow through monitoring of research studies, when abuses of research participants through departures from protocol are the most common. Other than a perfunctory annual or semiannual report on progress, seldom do IRBs conduct on-the-spot and unscheduled reviews of projects, and neither do they have the human or financial resources to conduct such monitoring. A gradient of monitoring should be devised in order to protect resources, so that more invasive and potentially more controversial projects could be subjected to higher levels of control and ongoing monitoring. However, even in these situations, IRBs tend to be more reactive than proactive. In prison environments, lack of oversight breeds trouble. Effective mechanisms for the overseeing and monitoring of ongoing projects must be imposed by prison administrators in cooperation with external agencies.
Conclusion
Public health concerns and the need to learn more about in-prison management of large numbers of prisoners suffering from serious and life-threatening infections, let alone those affected by mental illness, demand more research on prisons and among prisoners. Involvement of outside researchers should be sought as a means to increase the research capacity in prisons and to bring more active participation of IRBs based at universities and hospitals, and other external monitoring controls for research projects and researchers in prison environments.
